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Abstract

The demand for the pharmaceutical cold chain distribution model is increasing day by day. As the
national capital, Beijing has a dense population and the demand for medicines is much higher than
other cities. The cold chain distribution of medicines has always attracted much attention in the
logistics industry. In the face of high demand and high standards of cold chain distribution of
medicines, we must meet strict requirements to ensure the entire cold chain. In this paper, the ant
colony algorithm and MATLAB simulation software are used to optimize the distribution route of
A Pharmaceutical Group in Beijing, and the optimization results are analyzed from three perspec-
tives: environment, enterprise, and patient.
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Table 1. Distance and total length between nodes
F 1 EhRZEEEUARBKE

BF5 2R 85 B (km)
1 e s
2 bl Bl X B 2 ER 1~2 17.0
3 ABHTTT 55 I X2 —BE B 2-3 30.4
4 JBTUTTAE X X 1 B 34 116.4
5 AEHTHT ] kv X B e 4~5 175.3
6 EF X R B 5~6 208.2
7 JERUR S AN B 6~7 240.7
8 Jemt R R B 7~8 248.1
9 Sl E S S 1V 8~9 256.9
10 KM AR EERT 9~10 270.2
1 AR E N ER 10~-11 290.0
12 JeRtR % AR B B 11~12 293.3
13 R REH =R 12~13 298.7
14 THIE 2B 13~14 302.4
15 /N L& B 14~15 325.8
16 Z TR b 15~16 348.5
17 AN EE B AR e 16~17 355.2
18 eI A EE R 17-18 359.1
19 JERTAR BB B 18~19 368.5
20 [F A~ % e e e 19~20 377.7
21 JERThBE S RS AR T R b 20~21 390.3
22 bR BE B AR 21~22 398.6
23 oh A BE B 22-23 404.4
24 R R B 23~24 414.8
25 i SCIX 2 24~25 430.7
26 JEHPRFE B 25-26 450.9
27 JEH I = X BERE 26~27 470.2
28 PR X EERE 27~28 502.4
29 AB TR T 2 e 28~29 549.1
29~1 583.9
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Figure 1. Sequence diagram of route distribution
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Table 2. Longitude and latitude of each node

F2 BENRBESE
5 By ZF i
1 F 3%l 116.2579 39.8577
2 Jeniii LXK R £ &R 116.1464 39.7425
3 I L X 5 — BE B 115.9992 39.6995
4 JEBCHTHE PR X = B 115.9790 40.4689
5 TRt ISk VA X E BT 116.1084 39.9510
6 B X EE B 116.2385 40.2326
7 JEH R N R 116.2096 39.9350
8 Jb 5t R B= B 116.2962 39.9294
9 EREEER 116.3017 39.8488
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10 ANMXARERE 116.3407 39.7363
11 eI E MR 116.3467 39.9110
12 JERUR N R 116.3606 39.9421
13 bR =R b 116.3666 39.9884
14 THE R 116.3219 39.9827
15 /Nig Ll & B 116.3972 40.1853
16 2 TR b 116.4097 39.9795
17 P FAEE B AR B 116.4224 39.9186
18 e A ERE 116.4004 39.8919
19 LT B B 116.4258 39.8106
20 [ 2 e e 5t 116.5262 39.7799
21 et B 2R 2 2R U7 B e 116.4388 39.8703
22 LTI B B AR B 116.4773 39.9365
23 CHEV 3 2 116.4334 39.9801
24 % BE e 116.5325 40.0294
25 Jii S IX = B 116.6631 40.1349
26 e R ER 116.6670 40.3233
27 b % = X B F 116.8771 40.3811
28 T IX BB 117.1114 40.1530
29 A6 BT EE B 116.6656 39.9075
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Figure 2. Optimizing path result display
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Figure 3. Comparison before and after path optimization
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Table 3. Comparison of planned path and optimized path results
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B B2 b2 RSNV
BARK 583.9 T3k 4339 Tk 150 Tk
(IR 19.4 /)i 14.5 /1N 4.9 /N

FER AR R 116.78 7t 86.78 7+ 30 7t
FEREII 4.26 Jift 3.16 Jift 11757t
AESIFE R 29.39 JiG 21.8 it 7.59 Ji G
AT T 365.01 T3¢ 270.81 T3¢ 94.2 T30
AR T R 426 T3¢ 316 T3¢ 110 T3¢
FERLBRE 76.68 T 5w 56.88 T 5w 19.8 T3
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